Many times throughout the manuscript, authors use either reveal or revelation! Can they elaborate about what really meant in using insistently these words because all findings reported here are well known?
Specific comments:
• However, I couldn't see any efforts to identify mechanisms through routine immunization can really affect children's health. Is routine immunization a panacea? Or are there any other factors (demographic, social, economic, cultural) which can interfere with routine immunization to be beneficial to children's health?
• On another note, results are presented without any efforts to explain what is happening and how these findings can really help to advance our knowledge on this matter and policymakers. They present grossly findings without any effort of interpretation in Nigerian context.
• Methodologically, I have some reserves regarding the estimates presented in the manuscript: o Am I right if I say that estimates presented here are based on a sub-sample of women with children 12-23 months born in the five years preceding the survey? o Relatedly, the authors recognize that NDHS used a complex survey design (CSD), but then didn't elaborate on how CSD may affect estimates, especially confidence intervals (CI) o From the 2 points above, I am unable to judge the quality of the estimates presented here. Indeed, because estimates are based on a sub-sample, authors should clearly state how they took into account the (i) CSD of NDHS; (ii) the fact that estimates are based on a sub-sample. o Section on study design and data collection is unnecessary because the study is based on secondary data analysis • Results o Table 1-Because the dependent variable is binary, it is unnecessary to present both not fully -and -fully immunized.
2. Abstract L5 page1 (P) Objective does meet the main findings and conclusions. L9 Design -vague. That is, mixed with analysis L22 Results-The percentages of children fully immunized is unclear. Why only for 12 months age? What about percentages for those up to the ages of 23 months? Or Does it mean percentage of children fully immunized with basic child hood vaccines by the age of 12-23 months was 25%? Please, clarify it L3 p-Conclusions…and maternal PNC attendance had positive impacts on the child being fully immunized……does not seem results of a cross-sectional design. 3. Strength and limitations page 2 -Needs revision. Sentences should be kept to the reasonable length in this section as per the journal requirements L53 page 2-the reliability of this study is increased by the suitability of research questions, the quality of the NDHS women's questionnaire, having well categorized dependent variable, etc are all not clear. And also this is not a bulletin rather it is a paragraph. What is well categorized dependent variable? L17 page 3-The NDHS questionnaires are not self-administered---which makes the data prone to interviewer administered ….is remains unclear…Is that a self-administered questionnaire that is prone to interviewer bias? In general, this part needs to be summarized 4. Introduction pages 4-5 L14 …….mortality to about 25/1000live births by 2030. [1, 2, 3] seems wrong full stop. I suggest "…..mortality to about 25/1000live births by 2030 [1, 2, 3] . "is correct as per the journal style. Same for all references in the document.
Factors associated page6-7
This heading is extra and gives no relevant information since it can be summarized under introduction heading L12 studies have shown…….healthcare of the newborn. (lacks citation) L16-to be fully immunized in Ghana, the Gambia, Burkina Faso,….citations required close to each country ( not often suggested to merge them) L49-51-authors should provide strong justifications on the significance of this study in Nigerian context, since prior studies have been conducted on this issue, using each separate components of MHC service, according to this paragraph description. 6. Methods L19-25 p7-Nigeria is a sub-Saharan Africa----->with 774 local government areas narrates something about a study area (Nigeria) L29-43 p7 To examine the impact…..>(2638, 2868 males) were included in this study provides descriptions of a study population.
The question is what was the study setting? Is it a communitybased? Institution/facility based or what? Who are the target populations? From how many reproductive age women and how did you calculate/draw a sample of 5506 women for inclusion? What is your decision point to exclude the remaining reproductiveage women in the area? This is the major limitation L12 p8-How did you draw a fixed sample unit of 45 households? L41 p9 Other form of birth attendance....the term" other form" should be described/lists are recommended and also similar concern for L10 p10 L8-12 p23....better to improve the recommendations with respect to each predictor variable examined to have had significant association and should able to provide a clue for public health practices 11. References-provide web links for some references e.g . Ref. 3, 7, 8, 21, 22, 29, 31, 34, & 44 
REVIEWER
Minjin Kim University of Massachusetts Medical School, United States REVIEW RETURNED 25-Jan-2019
GENERAL COMMENTS
Thank you for inviting to review this manuscript. I have reviewed it carefully with a great deal of interest as the emerging literature shows that immunization is an efficient and cost-effective public and global health intervention. This manuscript explored the impact of maternal health care utilization (MHC) on routine immunization coverage of children Nigeria by exploring 1) the association between routine immunization coverage and antenatal care attendance, skilled birth attendance, and maternal postnatal care and 2) the relationship between routine immunization coverage, predictor variables, and covariates.
This manuscript is well written, and the results are very interesting and convincing. The strength of the manuscript is that this is the study results are based on the Nigeria Demographic and Health Survey, which is a nationally representative survey that provides a large sample size. The limitation of the study is that the children's immunization status was from verbal reports of the mothers, which is addressed in the text. While the manuscript is very interesting and clear in delivering the message of the importance in maximizing MHC in Nigeria, I would like to suggest including the potential strategies or programs in relation to policy, education, and research that might aid in maximizing MHC in Nigeria. In addition, I would like to encourage authors to consider including a theory to frame the research questions and explain the relationship.
Again, I appreciate the opportunity to have read your work. I look forward to seeing more of it in the future.
All the best and beyond!
REVIEWER

Catherine Ford
University of Illinois -Chicago, United States REVIEW RETURNED 31-Jan-2019
GENERAL COMMENTS
Overall: This article is about the association between maternal health care utilization and uptake of childhood immunizations. The article is well written on important topic. There are a handful of grammatical errors that should be addressed.
-Why is there a section of strengths/limitations between the abstract and the manuscript -this is already included in the discussion and repetitive Introduction:
-The second paragraph could be more succinct. You discuss the history of immunizations until 1990 in several sentences, which could be collapsed addressing the main point. And then there is no mention of anything between 1990 and 2013 except for that there was minimal improvement. If anything, this timeframe could be a bit more developed than the historical part.
-You repeat the exact immunizations in paragraph two and three, this is redundant, you can state (i.e. children who received all six recommended vaccines) and leave it at that. -You don't need to have the sub-header "Factors associated with immunization coverage and significance of the study". This is implied by it being the last paragraph of the introduction.
Methods -In the study design sub-section, you should include the permission of using the NDHS as well as the ethical approvals so that this is included in the body of the manuscript -In the dependent variable sub-section, the definition of "not fully immunized" is confusing. It reads as if this group includes only children who did not get any immunizations or only got immunizations after 12 months old. What if a child got one in the series, or got all of one vaccine but not any of the others. Can you please clarify this.
-Can you clarify inclusion and exclusion criteria because that might better clarify the "fully immunized" to the "not fully immunized" participants -Can you clarify if there were any women who may have been included twice (a 12 month old and a 23 month old) and how that was avoided -You don't need to include how the variables were coded (the last sentence of the dependent variable sub-section) -In the sub-section Statistical Analysis/Bivariate Analysis, why did you choose p<0.25 to include in the multivariable logistic regression? -In the sub-section Statistical Analysis/Multivariable Logistic Regression Analysis, there is a significant amount of detail in everything that was done, but this is included in Figure 3 Comment 5: Page 7, row 40: It is advisable to author to include the brief explaination or sample size calculation on how the 5506 women was an ideal size.
Response: The survey is a nationwide survey and the sample size is much greater than the minimum number required for the study, therefore no justification is needed in this regard. Comment 1: The paper is well written and concise. I commend that the authors did a good job to explain the link between routine immunization and vaccine-preventable diseases which ultimately reduce neonatal and under-five mortality in developing countries and in Nigeria in particular.
Response: The word "revealed" is used to denote what the study found. However, it has been replaced with the word "showed" throughout the text to increase understanding of the text. Comment 5: Relatedly, the authors recognize that NDHS used a complex survey design (CSD), but then didn't elaborate on how CSD may affect estimates, especially confidence intervals (CI)
From the 2 points above, I am unable to judge the quality of the estimates presented here. Indeed, because estimates are based on a sub-sample, authors should clearly state how they took into account the (i) CSD of NDHS; (ii) the fact that estimates are based on a sub-sample.
Response: Measures that were taken to prevent underestimation of the standard errors as a result of the complex survey design have been provided under "Statistical analysis", sub-section "Preliminary data analysis" (See page 11: lines 7-10).
Comment 6: Section on study design and data collection is unnecessary because the study is based on secondary data analysis
Response: Though we use secondary data, we still deem it necessary for the readers to have complete understanding of the methods used in this study. That is why the section on study design is provided accordingly. Also, some readers may be familiar with DHS dataset and approach but not all fall into this category. Thus on the contrary to the point raised, we still find it necessary to include the study design irrespective the kind of data used in the study. Additionally, the study design does not only talk about the NDHS, but also about the design of this study.
Results:
Comment 7: Table 1-Because the dependent variable is binary, it is unnecessary to present both not fully -and -fully immunized.
Response: We understand the point of view of the reviewer. However we think that including both groups makes it easier for readers to grasp the information presented in the crosstabulation with less difficulty, though we agree that same information can be calculated giving the total numbers and the values in one arm.
REVIEWER 3
Reviewer Name: Tesfaye Hambisa Mekonnen Institution and Country: University of Gondar, College of Medicine and Health Sciences, Ethiopia
Comment 1: The authors tried to address the impact of MHC service usage on routine immunization of children in Nigeria using a cross-sectional study. Such study is relevant because uptake of immunization among children in majority of the developing countries, such as Nigeria, yet remains lower than the expected national coverage target of at least 80% in accordance with WHO initiatives. But I am afraid of the manuscript is suitable for publication in its current form. Comment 2: Several major issues need to be addressed and thoroughly revised before considering it for publication. -The authors should follow the journal's manuscript report formats and styles For example, they should include "Main text" heading next to introduction before the heading "Methods". -Keywords are not placed appropriate. They should come after abstract next to conclusion, before strength and limitation heading -The manuscript document is not well structured/organized.
Response: The manuscript has been formatted according to the journal's style and all irregularities have been checked and corrected accordingly.
Comment 3: I don't think the authors are expected to report each and every thing done, rather they should give a concise description based on their objectives For example, the heading"Factors associated with immunization coverage and significance of the study" could be summarized under introduction section, the subheadings dependent variables, predictor variables….and controls can be summarized under a single heading (for example, you can say 'variable measurements', all the subheadings under statistical analysis and before patient involvement section can also be organized under a single heading for example, you can say, 'Data /or statistical analysis ', result section can be summarized based on the main objectives of the study as descriptive and analytical (factors associated) sections each separately. This is important to be done since it keeps the manuscript to a reasonable length Requested suggestions/detail
Response: The sub-header "Factors associated with immunization coverage of children and significance of the study" has been removed. The section has been converted to paragraphs 4 and 5 under "Introduction". Additionally, these paragraphs (4 and 5) have been summarised to avoid unnecessary repetition. However, individual sub-headings for the dependent and predictor variables have been maintained to enhance clarity.
Comment 4: The title requires little modifications. In its current form, it does not exactly reflect what has been presented by the paper. For example, the title tells about the impact, whereas the finding and analysis conclude about associations between MHC usage and level of immunization uptake. -Do the authors think impact and associations are similar? -Can investigating immunization level and the factors influencing it simultaneously using a cross-section design help concludes the impacts of one variable on another? If so, what a specific type of analysis was employed to evaluate impact than the analysis used in this study to investigate associations? If the objective is mainly to evaluate the impact, the method employed in the current study does not seem appropriate since impact evaluation requires some intervention/observation/longitudinal /prospective follow up study. Age of the children also needs to be mentioned in the title. I suggest the title could be: Associations of maternal healthcare utilization and routine immunization coverage among children aged 12-23 months in Nigeria: A cross-sectional study
Response: We agree with the reviewer that cross-sectional studies are generally limited in its ability to infer causality from an association mainly because of the issue with temporality between the exposure and outcome. However, that is not so for all kinds of exposure/outcome relationships. To the best of the authors' knowledge, analytical cross-sectional studies can be used to infer impact in this case because the exposure (maternal health care utilization) happens before the outcome (routine immunization). In other words, no child can be immunized (in his mother's womb) before maternal health care attendance of the mother. That makes it plausible in our study to make such inferences though we agree that one generally has to do so with caution. Also, in another sense of the word "impact" denotes effect, not causation, hence, it is used even in titles for qualitative studies. Furthermore, we don't see any added benefit of add much details in the title. Routine immunization is known for children under 1 year old. Children aged 12-23 months is not the age bracket for routine immunisation. It is just an age bracket of children selected for this study. Therefore, we deem it not necessary to add the age bracket of children selected for the study in the title. The same goes with the age bracket of mothers selected for this study.
Abstract:
Comment 5: L5 page1 (P) Objective does meet the main findings and conclusions. Response: Though we very much value the comments provided, we also notice that there is a misunderstanding regarding the exposure and outcome measures that we used in this study and the naturally occurring temporal gap (temporality) between them. The comment regarding the use of the word impact and making such inference has been addressed in the response above. Children aged 12-23 months is not the age bracket for routine immunisation. It is just an age bracket of children selected for this study.
Strength and limitations page 2:
Comment 6: Needs revision. Sentences should be kept to the reasonable length in this section as per the journal requirements L53 page 2-the reliability of this study is increased by the suitability of research questions, the quality of the NDHS women's questionnaire, having well categorized dependent variable, etc are all not clear. And also this is not a bulletin rather it is a paragraph. What is well categorized dependent variable? L17 page 3-The NDHS questionnaires are not self-administered---which makes the data prone to interviewer administered ….is remains unclear…Is that a self-administered questionnaire that is prone to interviewer bias? In general, this part needs to be summarized Response: According to the journal´s instruction in citing in the text, "reference numbers in the text should be inserted immediately after punctuation, with no word spacing".
Factors associated page 6-7:
Comment 8: This heading is extra and gives no relevant information since it can be summarized under introduction heading L12 studies have shown…….healthcare of the newborn. (lacks citation) L16-to be fully immunized in Ghana, the Gambia, Burkina Faso,….citations required close to each country ( not often suggested to merge them) L49-51-authors should provide strong justifications on the significance of this study in Nigerian context, since prior studies have been conducted on this issue, using each separate components of MHC service, according to this paragraph description.
Response: The sub-header "Factors associated with immunization coverage of children and significance of the study" has been removed. The section has been converted to paragraphs 4 and 5 under "Introduction". Additionally, these paragraphs (4 and 5) have been summarised to avoid unnecessary repetition.
Methods:
Comment 9: L19-25 p7-Nigeria is a sub-Saharan Africa----->with 774 local government areas narrates something about a study area (Nigeria)L29-43 p7 To examine the impact…..>(2638, 2868 males) were included in this study provides descriptions of a study population. The question is what was the study setting? Is it a community based? Institution/facility based or what? Who are the target populations? From how many reproductive age women and how did you calculate/draw a sample of 5506 women for inclusion? What is your decision point to exclude the remaining reproductive age women in the area? This is the major limitation L12 p8-How did you draw a fixed sample unit of 45 households?
Response: A secondary data (NDHS 2013) was used in this study. A summary of how 45 households were selected has been given under sub-section "Study design and data collection". More details regarding the sampling design can be found in the NDHS 2013 report.
Comment 10: L41 p9 Other form of birth attendance....the term" other form" should be described/lists are recommended and also similar concern for L10 p10 The amount of information about multivariate analyses under "Statistical analysis" sub-section "Multivariable logistic regression analysis" has been reduced (See page 12: lines 20-23; and page 13: lines 1-2), because the information about the analysis is already provided in Table 3 and Table 4 (See pages 35 and 36).
Results (descriptive):
Comment 11: L27-28-----the way ….the percentage of male and female children …..was approximately equal is wrong description (See Table 1 Response: The numbers and percentages under "Not Fully Immunized and Fully Immunized" were calculated while applying the weight whereas this is not the case for calculations under "Total Population". The weight is applied in all analysis involving significance testing and confidence intervals to restore the representativeness of the sample (See page 11: lines 7-9). Therefore, the percentages of not fully immunized and fully immunized male children were calculated with respect to the total weighted number of male children (See Response: The study was done using data from in many low-and lower-middle income countries. Mentioning all the countries from where the data was collected could lead to so much details in the manuscript. More details about the study can be found in the articles.
Comment 16: In general, the discussion should be concise and kept to a reasonable length
Response: Making the discussion more concise than the way it is will lead to superficial discussion which will lead to the loss of important issues that should be discussed. References:
Comment 20: -provide web links for some references e.g . Ref. 3, 7, 8, 21, 22, 29, 31, 34, & 44 Response: Changes have been made in the references according to recommendations.
REVIEWER 4
Reviewer Name: Minjin Kim Institution and Country: University of Massachusetts Medical School, United States Comment 1: Thank you for inviting to review this manuscript. I have reviewed it carefully with a great deal of interest as the emerging literature shows that immunization is an efficient and cost-effective public and global health intervention. This manuscript explored the impact of maternal health care utilization (MHC) on routine immunization coverage of children Nigeria by exploring 1) the association between routine immunization coverage and antenatal care attendance, skilled birth attendance, and maternal postnatal care and 2) the relationship between routine immunization coverage, predictor variables, and covariates.
Comment 2: This manuscript is well written, and the results are very interesting and convincing. The strength of the manuscript is that this is the study results are based on the Nigeria Demographic and Health Survey, which is a nationally representative survey that provides a large sample size. The limitation of the study is that the children's immunization status was from verbal reports of the mothers, which is addressed in the text. While the manuscript is very interesting and clear in delivering the message of the importance in maximizing MHC in Nigeria, I would like to suggest including the potential strategies or programs in relation to policy, education, and research that might aid in maximizing MHC in Nigeria. In addition, I would like to encourage authors to consider including a theory to frame the research questions and explain the relationship.
Response: A paragraph summarising ways to maximize MHC utilization in Nigeria has been added under conclusions. Regarding the inclusion of theory to frame the research question, the theoretical perspective is already implied in the introduction when it is stated that routine immunization is integrated into maternal health care because of its potential to increase routine immunization coverage in the country. Hence, the research question is framed based on this conceptual understanding.
Comment 3: Again, I appreciate the opportunity to have read your work. I look forward to seeing more of it in the future.
All the best and beyond! REVIEWER 5
Reviewer Name: Catherine Ford Institution and Country: University of Illinois -Chicago, United States Overall:
Comment 1: This article is about the association between maternal health care utilization and uptake of childhood immunizations. The article is well written on important topic. There are a handful of grammatical errors that should be addressed.
Response: Grammatical errors in the text have been checked and corrections made accordingly.
Comment 2: Why is there a section of strengths/limitations between the abstract and the manuscriptthis is already included in the discussion and repetitive
Response: The section on strengths and limitations provided between the abstract and the manuscript has been done in accordance with the journal requirements.
Introduction:
Comment 3: The second paragraph could be more succinct. You discuss the history of immunizations until 1990 in several sentences, which could be collapsed addressing the main point. And then there is no mention of anything between 1990 and 2013 except for that there was minimal improvement. If anything, this timeframe could be a bit more developed than the historical part.
Response: The second paragraph has been collapsed a bit. Also, effort has been made to retain the main information in the second paragraph. Additional information about reduction in neonatal mortality rate from 1990-2013 has been added in the second paragraph (See page 4: lines 20-23; and page 5: lines 1-3).
